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I. Introduction
Recent episodes of currency crises have focused attention on the importance of exchange rate fluctua-tions and the appropriate exchange rate policy. The 1990s were the years of currency turmoil, characterized by the near breakdown of the European Exchange Rate Mechanism in 1992-93, the Latin American tequila crisis following Mexico's peso devaluation in 1994-95, and the severe crises that swept through Asia in 1997-98. Exchange rate fluctuations are likely to determine economic performance. Industrial and develop-ing countries have had varying experiences with fluctuations in the current and financial account balances. What factors determine these fluctuations over time? More specifically, what are the effects of exchange rate fluctuations, anticipated and unanticipated, on the cyclicality of the current account balance?
As cyclical factors seem to have a major impact on the balance of payments, it seems worthwhile analyzing the effect of these variables in a more systematic way. The traditional approach has focused on the current account deficit and the adequacy of reserves to finance imports. However, the financial account (formerly capital account 1 ) as the complement of the current account in the accounting relationship in the balance of payments has often been missing from the analysis. In addition, the growing trend to liberalize the financial account has necessitated an analysis of its cyclicality as well. It is, therefore, necessary to study the impact of domestic and external forces, not only on the current account, but also on the financial account, which has been instrumental in financing or even driving a country's large current account deficit. In many cases, the ability of a country to sustain large current account balances has turned on the willingness of foreign investors to place substantial investment funds in the country (see Arrora, Dunaway and Faruquee, 2001 , Cooper, 2001 , and McKinnon 2001 .
2 Kandil and Greene (2002) analyze the cyclical effects of the balance of 1 Since the redefinition, the capital account now incorporates transactions such as debt forgiveness or one time migrant's transfers (not remittances), see for the exact details of the re-designations the Balance of Payments Manual issued by the International Monetary Fund (IMF, 1993) . Since the capital account in the current definition is of no major economic significance in industrial countries, it will be disregarded in the following. 2 This discussion is ongoing in prominent cases such as the widening current account deficit in the U.S.
payments of the United States. Clausen and Kandil (2005) extend this analysis to contrast the cyclicality of the current and financial ac-counts in nine industrial countries. Kandil (2006) analyzes demand and supply factors that differentiate the allocation of exchange rate fluctuations between output growth and price inflation across samples of developing and industrial countries. Kandil (forthcoming) traces the effects of exchange rate shocks across components of aggregate demand in developing and industrial countries. This paper extends the analysis to focus on the cyclicality of the current and financial accounts with respect to exchange rate fluctuations. More specifically, the paper analyzes disaggregated evidence for channels of interaction between currency fluctua-tions and the balance of payments in a sample of developing and developed countries. Currency fluctuations determine domestic and external balances. Domestic balances are determined by capacity limitations and components of domestic and external demand. Of particular interest is to evaluate the effects of currency fluctuations on the current account balance and accompanying financial flows that are necessary to close the gap. The paper analyzes the effects of exchange rate fluctuations and the aggregate economy in the process of forming rational expectations. Recent experiences of currency crises have brought to the forefront the importance of anchoring agents' forecasts in the design of an appropriate exchange rate policy. The theory (for details, see Kandil and Mirzaie (2002) ) aims to separate the effects of anticipated shifts in the exchange rate from unanticipated deviation around agents' forecasts. Anticipated movement in the exchange rate varies with agents' observations of macroeconomic fundamentals, which determine changes in the exchange rate over time. Deviation in the realized exchange rate from its anticipated value captures the unanticipated component of the exchange rate.
Exchange rate fluctuations are assumed to be randomly distributed around a steady-state stochastic trend over time. Positive shocks to the exchange rate indicate an unanticipated increase in the foreign currency price of domestic currency-that is, unanticipated currency appreciation. Similarly, negative shocks indicate unanticipated depreciation of the exchange rate. The results clearly illustrate the different effects of anticipated and unanticipated currency movement and differentiate the effects of currency appreciation and depreciation on major components of the balance of payments in developing and industrial countries.
The data under investigation are for a sample of 21 developing countries and 25 industrial countries. The results illustrate patterns that differentiate, in general, between developing and industrial countries.
The remainder of the paper is organized as follows. Section II provides a theoretical background for the empirical investigation. Section III presents the empirical models. Section IV presents the empirical results. Section V concludes.
A. Modelling Cyclical Effects on the Balance of Payments
In the real world, stochastic uncertainty may arise on the demand or supply sides of the economy. Economic agents are rational. Economic fluctuations are then determined by unexpected demand and supply shocks impinging on the economic system.
The focus of the investigation is on the analysis of cyclicality in the current and financial accounts. The accounting relationship in the balance of payments indicates that a deficit in the current account may either be associated with an increase in the financial balance or a reduction in foreign reserves.
The theoretical literature suggests that the main components of the balance of payments, in particular, the current account balance, are sensitive to cyclical economic factors. Developments in the financial account, with the exception of foreign direct investment, are likely to be more random in nature and, therefore, can be reversed quickly. Short-term capital flows are often attracted to evidence of higher return, which could be cyclical in nature and, therefore, not necessarily sustainable based on underlying macroeconomic fundamentals. In contrast, the long-term nature of foreign direct investment, coupled with the difficulty to reverse these flows, necessitates a careful evaluation of underlying macroeconomic fundamentals in host countries.
The paper studies developments in both the current and financial accounts and provides an intuitive explanation for emerging patterns. The analysis focuses on fluctuations in the current account balance and two major underlying components: exports and imports. Similarly, the paper analyzes fluctuations in the financial balance and two major underlying components: net flows of direct investment and net flows of portfolio and other financial derivatives.
Determinants of domestic cyclical fluctuations in the current and financial balances include aggregate domestic demand, which is closely tied to the state of the business cycle. During a boom, output growth and price inflation increase. 3 To capture fluctuations in relative prices and, in turn, competitiveness, the empirical model includes the real effective exchange rate. The energy price may determine both the current and financial accounts of industrial and developing countries through trade and financial investment. The effects of the above variables on the current and financial accounts are explained as follows.
B. The Current Account
Both economic theory and the work of other researchers suggest that the current account of the balance of payments should be sensitive to domestic economic conditions. 4 Freund (2000) commented that the current account balances of most industrial countries have responded to changes in real GDP growth rates, with deficits typically widening during the expansionary part of a business cycle and contracting or becoming surpluses as real GDP growth declines. This is because investment and imports are likely to increase during an economic boom. 5 Thus, we would expect a domestic boom to have a negative effect on the current account balance, raising imports of goods and services. The analysis of this paper will verify the empirical validity of this relationship. Domestic inflation usually increases with improved domestic growth. There are two channels through which domestic inflation affects export growth: a scale factor and a relative price channel. The former channel suggests an increase in export growth with improved economic conditions and, hence, domestic price inflation. Concurrently, due to the latter effect higher price inflation decreases export competitiveness. The net effect on exports will depend on the relative strength of the scale and competitiveness channels. Kraay and Ventura (2002) document the impact of income fluctuations on the current account. Countries smooth their consumption by raising savings when income is high and vice versa. In the short-run, countries invest most of their savings in foreign assets. Fluctuations in savings lead to fluctuations in the current account that are equal to savings times the share of foreign assets in the country portfolio. The ability to purchase and sell foreign assets allows countries not only to smooth their consumption, but also their investment. Foreign assets and the current account absorb part of the volatility of these other macroeconomic aggregates. 4 Theoretical small open economy models are rare in New Open Economy Macroeconomics. Obstfeld and Rogoff (1995) provide the starting point for the analysis. In their model, however, the current account is always in equilibrium, even in the short-run. Lane (1999) presents a small open economy model that allows for short-run current account imbalances and offers limited support for his model. 5 The cyclicality of domestic investment relative to national savings is crucial to determine the cyclicality of the current account balance. In countries where domestic savings are low, boom periods do not result in a significant increase in savings. Other components of national savings, namely net foreign income and current transfers, are likely to be less dependent on domestic cyclical conditions. Hence, the cyclicality of domestic investment is likely to be more dominant in determining cyclical fluctuations in the current account balance.
Higher inflation increases demand for foreign products relative to domestic products, resulting in an increase in imports. The effects of price inflation on exports and imports will determine changes in the trade balance and, in turn, the current account balance in the face of higher price inflation.
The effect of a higher energy price on the current account is likely to vary with a number of factors. For oil importing countries, imports increase in the face of a higher energy price. Nonetheless, exports may increase in response to a higher demand from oil-producing countries.
An increase in the real exchange rate, a real appreciation, is likely to decrease competitiveness, increasing imports and decreasing exports. 6 An appreciation of the real effective exchange rate is expected to worsen the trade balance (by reducing exports and increasing imports) and real depreciation is expected to improve it. In the short-run, however, if the economy is highly dependent on imports, the elasticity of real imports is low, and the effects may be opposite (indicating a "j-curve" effect of changes in the real effective exchange rate). 7 As to the domestic value of the trade balance, currency depreciation gives with one hand, by lowering export prices, while taking away with the other hand, by raising import prices. If the elasticity of real imports is smaller than real exports, the increase in the nominal value of imports exceeds the increase in the nominal value of exports and exchange rate depreciation worsens the trade balance. Exchange rate fluctuations my have, however, asymmetric effects on the trade balance. As Knetter (1989) indicated, unexpected currency depreciation and appreciation may affect the economy differently because the exit-entry decisions and price-setting behaviors of export-oriented firms may vary with the currency movements in different directions so as to avoid a reduction in their profits. Froot and Klemperer (1989) point out that the asymmetric response of stock prices to currency movements may occur owing to asymmetric pricing-to-market behavior. On the one hand, when the domestic currency appreciates, exporting firms with a 6 Bergin and Sheffrin (2000) develop a testable inter-temporal model of the current account that allows for variable interest rates and exchange rates. They view these additional variables as channels through which external shocks may influence the domestic current account. In their words (p. 555), "the current account of a small open economy is likely to be affected not only by shocks to domestic output or government expenditure, but also by external shocks to the economies of large neighbors. Such external shocks should be expected to affect the domestic economy via changes in the world interest rate and the country's real exchange rate, both of which set the terms by which the small open economy can trade inter-temporally with the rest of the world." The empirical models of this paper capture the external channels through the real effective exchange rate. 7 The j-curve describes the lagged response of the quantity adjustment to a change in the currency price. market-share objective do not permit local currency prices to increase because of the risk of losing their share, so they decrease their profit margins. On the other hand, under currency depreciation, exporting firms with a market-share objective maintain rather than increase their profit margins as a result of their focus on sales volume.
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C. The Financial Account
The impact of cyclical factors on the financial account of the balance of payments may be harder to predict. Given the openness of the financial account in industrial countries, financial flows in and out of these countries are driven by competitiveness. In this sense, a current account deficit accompanying a financial account surplus could be identified as signaling relatively favorable economic conditions in a country. This would contrast the perspective of a current account surplus signaling competitiveness.
In developing countries, fluctuations in the financial account are likely to be mostly driven by fluctuations in FDI flows, as well as private and public financial flows. While domestic cyclical conditions determine inflows and outflows of FDI and private financial flows, management of public debt may be a key component of other financial flows.
Higher domestic growth in one country, compared to its competitors, is likely to increase foreign direct investment and financial inflows. The financial balance is likely to improve in response to better economic conditions in the domestic economy. Good investment opportunities attract financial inflows, which then provide the necessary savings to fund investment and, thereby, contribute to higher growth. Therefore, an improvement in the financial account balance is associated with higher GDP growth and/or price inflation (an economic boom). Hence, domestic growth matters to the relative financial position of a given country compared to other financial competitors. Higher energy prices may be consistent with an increase in financial inflows to industrial countries from oil-producing countries, resulting in an improved financial balance.
An increase in the real effective exchange rate may improve or worsen the 8 Other studies that support the same arguments are Marston (1990) and Goldberg (1995) . Another explanation of the asymmetric effect of exchange rate fluctuations is proposed by Baldwin and Krugman (1989) and Dixit (1989) . They argue that new export competitors enter the market during depreciation periods. However, these competitors remain in the market when the currency appreciates (hysteretic behavior).
financial balance. 9 An ap-preciation of the exchange rate may signal the strength of the domestic economy, which further increases net financial inflows. Alternatively, an appreciation decreases the relative value of financial inflows in do-mestic currency while increasing the relative value of financial outflows in foreign currency. This scenario is consistent with a reduction in net financial inflows.
II. Empirical Models
The empirical investigation analyzes annual time-series data of each of the current account and financial account balances and major underlying components: exports, imports, the trade balance, net capital flows, and net FDI flows. The sample of countries includes 21 developing and 25 developed countries. The sample period for investigation is 1971-2000. Data description and sources are provided in Appendix B.
Over time, it is assumed that macroeconomic variables fluctuate in response to aggregate domestic demand shocks, energy price shocks, and exchange rate shocks. Shocks are randomly distributed over the time span under investigation. The real effective exchange rate is constructed as a weighted average of the real exchange rate of the domestic currency relative to the currency of each major trading partner with weights that measure the share of the trading partner in total trade. Accordingly, the empirical investigation will combine the nominal exchange rate policy with movements in domestic price inflation relative to that of major trading partners to determine the implications of fluctuations in the real exchange rate on components of the current and financial balances in a sample of developing and developed countries.
Exchange rate shocks are distributed around an anticipated stochastic steadystate trend. This trend varies with agents' observations of macroeconomic fundamentals that are likely to determine the exchange rate. Over the time span under investigation, exchange rate shocks occur with equal probability and follow a symmetric distribution. Shocks are deviations around the stochastic moving trend over time. These deviations arise regardless of the exchange rate system. Under a flexible exchange rate system, movements in the exchange rate may respond to trade or financial shocks that arise unexpectedly. Under a fixed exchange rate system, agents may adjust their forecasts of the exchange rate based on 9 At the same time, one could argue that net financial inflows cause a real appreciation. macroeconomic fundamentals. For example, external imbalance may lead agents to perceive the fixed exchange rate to be overvalued as they anticipate a high risk of devaluation. Shocks would measure, therefore, deviation in the forecasted exchange rate from its prevailing fixed value.
The estimated equation is as follows:
Test results are consistent with non-stationary dependent variables. 10 Given nonstationarity test results, the empirical models are specified in first-difference form where D(.) is the first-difference operator. 11 Let y t be the value of each of the dependent variables: log imports (imp), log exports (exp), the value of the trade balance (tbal), the value of the current account balance (CA), the value of net capital flows (capflo), 12 the value of net foreign direct investment (FDI), and the value of the financial account balance (FAC). Explanatory variables in the model include the energy price, nominal GDP, and the exchange rate, as explained below. 13 The unexplained residual of the model is denoted by V t y . Let z t be the log value of the energy price. Agents' expectations of a variable at time t based on information available at time t−1 is denoted by E t-1 . The impact of energy price shifts is likely to vary depending on the country's need to import oil. For oil-importing countries, an increase in the energy price (both anticipated and unanticipated) is likely to decrease output and income. Consequently, there will be a reduction in exports and a worsening of the trade balance, and possibly the current account balance. For oil-exporting countries, an increase in the energy price is likely to increase output, income and, therefore, domestic spending. It is likely that imports will increase with the increase in oil exports. The net effect on the trade balance and the current account balance will depend on relative adjustments in exports and imports. 10 For details, see Kwiatkowski et. al. (1992) . Non-stationarity indicates that the series follows a random walk process. Upon first-differencing, the resulting series are stationary, providing the domain for demand and supply shocks as specified in theory.
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Given non-stationarity of the estimated dependent variables, the empirical models are estimated in firstdifference form. Hence, the anticipated component measures anticipated change in the policy variable. Shocks approximate unanticipated change in the policy variable. This is measured by net flows of portfolio and other financial derivatives.
13
Following tests of non-stationarity of the energy price, nominal GDP and the exchange rate, there is no evidence of cointegration between the non-stationary dependent variables and non-stationary independent variables. Hence, the empirical models are estimated without an error correction term.
Fluctuations in the oil price may also result in fluctuations in the financial balance. The accumulation of the oil wealth in oil-exporting countries may result in an increase in net FDI flows to invest in the oil sector and other sectors of the economy. Nonetheless, the increase in foreign reserves with the increase in oil exports is likely to increase financial outflows to maximize on the return of these reserves beyond the absorption capacity of the domestic economy. In oil-importing countries, it is less clear to predict the impact of an increase in the oil price on financial and FDI flows. As oil imports increase, a worsening of the current account balance may necessitate a higher need for external borrowing, resulting in an increase in financial, and possibly FDI net flows.
Nominal GDP approximates aggregate domestic demand where n t denotes its log value.
14 Both an-ticipated and unanticipated demand-side stabilization policies stimulate aggregate demand and economic activity. 15 As a result, there is an increase in domestic demand and maybe external demand (exports). As income increases, the demand for imports increases as well. The net effect on the trade and, in turn, the current account balance will depend on the relative increase in exports and imports. The positive effect of domestic policies on economic activity maybe stimulating of FDI and other portfolio financial inflows. Anticipated appreciation of the real effective exchange rate determines the cost of the output supplied. Let s t be the log value of the real effective exchange rate. An increase in the exchange rate indicates real appreciation of the domestic currency. As producers anticipate a lower cost of imported intermediate goods, in the face of currency appreciation, they increase the output supplied. Accordingly, anticipated appreciation of the exchange rate may stimulate an increase in spending on imports. The increase in output supply may further stimulate an increase in export growth. The relative increase in exports and imports will determine the effect of anticipated currency appreciation on the trade balance and, in turn, the current account balance. Improvement in the output supply may stimulate an increase in FDI and portfolio financial inflows.
14 Nominal GDP is likely to vary with a variety of shocks that underlie aggregate demand: the money supply, government spending, velocity, consumption, investment, and external shocks. Moreover, nominal GDP growth captures real growth and price inflation. Both channels are important to the cyclicality of the current and financial accounts. In a separate experiment, two policy measures, government spending and the money supply, approximate aggregate domestic demand. Results are available upon request.
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In the real world, institutional rigidity may interfere with agents' ability to adjust fully to anticipated demand shifts. Institutional rigidity may be attributed to wage and/or price rigidity. For a discussion of the implications of sticky-wage and sticky-price models, see Kandil (1996) .
Unanticipated change in the exchange rate is likely, however, to determine both aggregate demand and supply. A positive shock to the exchange rate, poss t , indicates currency appreciation, whereas a negative shock, negs t , indicates depreciation. Unanticipated currency appreciation decreases the cost of buying intermediate goods, increasing the output supplied. Concurrently, appreciation decreases net exports. The effects of unanticipated currency appreciation are likely to depend on the relative effects of supply and demand channels on output growth. If the reduction in net exports dominates output growth decreases and, therefore, income. The reduction in income decreases spending on imports. The net effect on the trade balance and, in turn, the current account balance will depend on the relative change in exports and imports. Accompanying effects on FDI and financial flows will depend on the relative expansionary and contractionary effects of unanticipated currency appreciation on the economy.
III. Empirical Results
All variables are measured in dollar value. Data description and sources are described in Appendix B.
A. A Summary of the Time-Series Evidence
The empirical model in (1) is estimated jointly with equations that describe agents' forecasts of explanatory variables that enter the model. Appendix B describes in details the econometric methodology. The results of estimating the empirical model that explains trade components (exports and imports), and the current account balance are presented in Tables A1 and A2 of the appendix for the samples of developing and industrial countries. Given the focus of the paper to evaluate the effects of exchange rate shocks, the tables summarize the parameters that measure the response of each of the current account components under investigation to unanticipated, positive and negative, exchange rate fluctuations.
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The exchange rate is measured by the real effective exchange rate. A positive shock to the exchange rate indicates currency appreciation, while a negative shock indicates depreciation.
Exchange rate appreciation (depreciation) decreases (increases) competitiveness and the volume of ex-ports. On the other hand, exchange rate appreciation 16 Detailed results are available upon request.
(depreciation) decreases (increases) the cost of im-ported inputs and increases (decreases) the output supply. This channel may stimulate an increase (a decrease) in export growth.
The bulk of the evidence, in developing and industrial countries, supports inelastic export demand. Exchange rate depreciation does not stimulate an increase in demand and, in turn, the value of exports. Similarly, appreciation increases the value of exports, indicating inelastic adjustment of the export volume, within a year, to changes in prices in response to exchange rate fluctuations.
Currency appreciation (depreciation) is likely to decrease (increase) the cost of imports. If the demand for imports is elastic, the volume and, in turn, the dollar value of imports increases (decreases).
The evidence across developing countries indicates the inelastic response of imports to currency appre-ciation. The insignificant response indicates that currency appreciation does not provide an incentive to increase imports absent growth incentives. In contrast, constraints appear to be binding regarding the cost of imports. Accordingly, imports decrease as the cost of imports increases in the face of currency depreciation in many developing countries.
In contrast, the evidence across industrial countries does not differentiate imports' elasticity pronouncedly with respect to currency appreciation and depreciation. The volume of imports appears to be sufficiently elastic to adjust positively to currency fluctuations (both appreciation and depreciation) in a few industrial countries. Elasticity in the face of currency appreciation indicates capacity to utilize imports and expand output. Elasticity in the face of currency depreciation indicates low dependency on imports in industrial countries.
The above evidence indicates inelastic demand for exports with respect to currency appreciation and depreciation. The dollar value of exports appears to be increasing (decreasing) with currency appreciation (depreciation) in many industrial and developing countries. Imports appear more elastic in the face of currency appreciation in industrial countries, compared to developing countries, increasing the value of imports. Imports are also elastic with respect to currency depreciation, decreasing in developing and industrial coun-tries. The combined effects on the trade balance will be dependent on the relative increase in exports and imports.
The combined evidence does not reveal the importance of currency fluctuations to the trade balance in developing countries. This evidence indicates failure of developing countries to capitalize on improved com-petitiveness with respect to exchange rate depreciation. Given depreciation, the value of exports decreases in dollar value. Concurrently, depreciation increases the cost of imported goods, necessitating a reduction in imports. Both channels appear to cancel out in many developing countries.
In general, the effects of currency fluctuations on imports and exports cancel out in industrial countries. In a few cases, the effects of currency appreciation (depreciation) in improving (deteriorating) the trade balance is consistent with an increase (decrease) in the dollar value of exports that dominates the increase (decrease) in the dollar value of imports. The improvement in the trade balance indicates that loss of competitiveness is more than offset via appreciation in national currency relative to the dollar. Similarly, the deterioration indicates that improved competitiveness is more than offset via depreciation in national currency relative to the dollar.
The composite evidence provides some support for improvement in the current account balance with currency depreciation in a sample of developing and industrial countries. Despite insignificant effects of currency depreciation on the trade balance, depreciation appears to have a net positive effect on the income balance and net transfers and, therefore, improve the current account balance in a few countries, both developing and industrial countries.
The results of estimating the empirical models that explain the financial account balance and its under-lying components, net flows of direct investment and net flows of portfolio and other financial derivatives, are presented in Tables A3 and  A4 of the appendix. To conserve space, the tables summarize estimates of parameters that measure the response of components of the financial balance to positive and negative exchange rate shocks.
Fluctuations in capital flows appear, in general, to be random in many developing and industrial countries with limited evidence regarding systematic correlation with exchange rate fluctuations. Currency apprecia-tion increases the cost of foreign direct investment, which is consistent with a reduction in net FDI flows in a few countries. In a few other cases, currency depreciation decreases returns on FDI, which has a depressing effect on these flows.
The bulk of the evidence differentiates between the effects of currency depreciation in developing and industrial countries. Currency depreciation increases the risk of financial investment, deteriorating the financial balance, in developing countries. In contrast, currency depreciation in industrial countries may provide support for financial inflows as the cost of foreign investment decreases.
B. Cross-Section Analysis
To further understand the time-series estimates, this section summarizes crosscountry correlations between the time-series responses to currency fluctuations. Table 1 presents correlations between the variables' responses to a positive exchange rate shock (apprecia-tion). Currency appreciation increases both export and import values, as evident by the positive correlation coefficient, 0.47. Currency appreciation increases imports and deteriorates the current account balance, as evident by the negative correlation coefficient, -0.53. An increase in imports with respect to currency appre-ciation correlates with an increase in FDI inflows, as evident by the positive correlation coefficient 0.45. A deterioration in the current account balance correlates with an increase in net FDI flows and the financial account balance, as evident by the negative correlations, -0.41, -0.63. The evidence indicates the adverse effects of currency appreciation on the trade balance and, in turn, the current account balance in developing countries. Deterioration in the current account balance necessitates additional financing. Table 2 presents correlations between the variables' responses to a negative exchange rate shock (depre-ciation). Currency depreciation decreases export growth and deteriorates the current account balance, as evident by the positive correlation coefficient, 0.73. The reduction in exports correlates with an increase in net capital flows, FDI flows and the financial balance with correlations -0.60, -0.53, and -0.70, respectively.
(1) Correlations across Developing Countries with Respect to Currency Appreciation
(2) Correlations across Developing Countries with Respect to Currency Depreciation
In contrast, currency depreciation increases the dollar value of imports and deteriorates the current account balance. This is evident by the negative correlation coefficient, -0.68. The increase in imports correlates with an increase in net capital flows and the net financial balance, as evident by the positive correlation coefficients, 0.70, and 0.71.
The combined effects of a reduction in exports and an increase in imports result in a reduction in the current account balance that correlates with an increase in net capital flows, net FDI flows and the financial account balance in the face of currency depreciation. This is evident by the negative correlation coefficients, -0.79, -0.67, and -0.99, respectively. The increase in net capital flows and FDI flows correlate with an improvement in the financial balance, as evident by the positive correlation coefficients, 0.76 and 0.71.
The evidence indicates the adverse effects of currency depreciation on the current account balance in developing countries. Absent measures to stimulate export growth and given the high dependency on imports, the current account balance deteriorates with currency depreciation. Deterioration in the current account balance necessitates additional financing.
(3) Correlations across Industrial Countries with Respect to Currency Appreciation
Currency appreciation increases the nominal value of exports and imports, with a correlation coefficient, 0.90. Higher exports and imports correlate with an increase in FDI flows, as evident by the positive correlation coefficients, 0.59 and 0.58. Fluctuations in both exports and imports are not significantly correlated with changes in the trade or the current account balance with respect to exchange rate movement. It appears, therefore, that fluctuations in exports and imports cancel out. An improvement (deterioration) in the trade balance determines changes in the current account balance with a correlation coefficient 0.95. Changes in the trade balance also determine changes in net capital flows and the financial balance. An improvement (deterioration) in the current account balance correlates with a reduction (increase) in net capital flows and the financial balance, as evident by the negative correlation coefficients, -0.51 and -0.53. Similarly, an improvement (deterioration) in the current account balance correlates with a decrease (increase) in net capital flows and the financial balance with correlation coefficients -0.65 and -0.70, respectively. An increase in each of net capital flows and FDI flows correlates with an increase in the financial account balance, as evident by the positive correlation coefficients, 0.90 and 0.36.
Three factors differentiate correlations with respect to currency appreciation across industrial and devel-oping countries: (i) The increase in imports dominates the reduction in the current account balance with respect to currency appreciation in developing countries, (ii) the trade balance is an important determinant of fluctuations in the current account balance with respect to currency appreciation in industrial countries, (iii) FDI flows are an important determinant of financing a deteriorating current account balance in develop-ing countries. In contrast, portfolio flows are an important determinant of financing a deteriorating current account balance in industrial countries.
(4) Correlation across Industrial Countries with Respect to Currency Depreciation
The reduction in the value of exports correlates with a reduction in the value of imports, as evident by the positive correlation coefficient 0.80. Neither factor is dominantly correlated with the trade or the current account balance. Both the trade and current account balances correlate positively with a coefficient 0.97.
Depending on which channel dominates (the export or import channels), an improvement (deterioration) of the trade balance correlates with a deterioration (improvement) in net capital flows and net financial balances, as evident by the negative correlation coefficients, -0.86 and -0.53. Similarly, an improvement (deterioration) of the current account balance correlates with a deterioration (improvement) in net capital flows, net FDI flows, and net financial balance. This is evident by the negative correlation coefficients, -0.84, -0.36, and -0.42. Movements in the capital and financial accounts are closely correlated, as evident by the positive correlation coefficient, 0.71.
Three factors differentiate correlations with respect to currency depreciation across industrial and devel-oping countries: (i) The increase in imports dominates the reduction in the current account balance with respect to currency depreciation in developing countries, (ii) the trade balance is an important determinant of fluctuations in the current account balance with respect to currency depreciation in industrial countries, (iii) FDI flows are an important determinant of financing a deteriorating current account balance and, therefore, correlates significantly with the financial balance in developing countries.
(5) An Assessment
In general, imports appear more elastic to changes in the exchange rate in industrial countries, compared to developing countries, in the face of both currency appreciation and depreciation. Currency appreciation increases imports in industrial countries while currency depreciation decreases demand for imports. Given that the demand for exports is generally inelastic, elastic demand for imports determines the direction of changes in the trade and current account balances in many industrial countries. Adjustments of imports to exchange rate fluctuations are inelastic in developing countries. Accordingly, appreciation (depreciation) does not increase (decrease) demand for imports. Given that exports do not appear elastic with respect to currency fluctuations, the impact of these fluctuations, via adjustments in imports, is more important to the trade and current account balances in developing countries compared to industrial countries.
IV. Summary and Conclusions
The analysis of this paper has focused on the effects of exchange rate fluctuations on major components of the balance of payments in a sample of industrial and developing countries. Recent waves of currency crises have brought to the forefront the discussion about the appropriate exchange rate system and the effects of currency fluctuations on the macroeconomy.
Using a rational-expectation model, agents engage in a process of forming their forecasts about the exchange rate using their observations of macroeconomic fundamentals. Deviations in the exchange rate from agents' forecasts may arise under fixed or flexible exchange rate systems. Under a flexible system, the exchange rate moves unexpectedly in response to market developments that determine flows in the financial and current accounts. Alternatively, agents may adjust their forecasts under a fixed exchange rate system, deviating from the observed exchange rate.
The analysis of this paper presents evidence on the difference between the effects of unanticipated currency appreciation and depreciation on major components of the trade balance, the current account balance, and the financial balance across a sample of developing and industrial countries.
The data under investigation include a sample of 21 developing countries and 25 industrial countries over the sample period 1971-2000. An appreciation of the real effective exchange rate is expected to worsen the trade balance (by reducing exports and increasing imports) and real depreciation is expected to improve it. In the short-run (one year according to data frequency), elasticity of imports and exports determines the effects of exchange rate fluctuations on the trade balance. The response of exports to changes in the exchange rate is dependent on the elasticity of foreign demand with respect to changes in the exchange rate.
If demand is inelastic, currency appreciation (depreciation) may lead to an increase (a decrease) in the dollar value of exports. Similarly, in the short-run, if the economy is highly dependent on imports, the elasticity of imports is low and the effects of depreciation maybe opposite, increasing the value of imports in support of a J-curve effect. As to the value of the trade balance, currency depreciation gives with one hand, by lowering export prices, while taking away with the other hand, by raising import prices. If imports are elastic and exports are inelastic the reduction in the dollar value of imports will be matched with a reduction in the dollar value of exports. The direction of changes in the trade balance will be dependent on relative changes in exports and imports.
As to the effects of exchange rate fluctuations on the current account balance, the result will be dependent on the change in the trade balance and corresponding changes in the income and transfer balances of the current account with respect to exchange rate fluctuations. A depreciation of the exchange rate may stimulate an increase in remittances and transfer inflows and decrease outflows, improving the current account balance.
An increase in the real effective exchange rate may improve or worsen the financial balance. An appre-ciation of the exchange rate may signal the strength of the domestic economy, which further increases net financial inflows. Alternatively, an appreciation decreases the relative value of financial inflows in domes-tic currency, while increasing the relative value of financial outflows in foreign currency. This scenario is consistent with a reduction in net financial inflows.
The evidence across developing countries, in general, appears to be supportive of the positive response of export growth to currency appreciation and depreciation. Hence, the effect of exchange rate fluctuations on export competitiveness appears to be limited in developing countries. Accordingly, exchange rate apprecia-tion (depreciation) increases (decreases) the dollar value of exports, dominating the change in quantity. The bulk of the evidence in industrial countries also supports inelastic export demand. Exchange rate depreci-ation does not stimulate an increase in demand and, in turn, the value of exports. Similarly, appreciation increases the value of exports, indicating inelastic adjustment, within a year, to changes in prices in response to exchange rate fluctuations.
Across developing countries, currency appreciation does not provide an incentive to increase imports absent growth incentives. Constraints appear, however, to be binding regarding the cost of imports. Accordingly, imports decrease as the cost of imports increases in the face of currency depreciation in many developing countries. The evidence across industrial countries does not differentiate imports' elasticity pro-nouncedly with respect to currency appreciation and depreciation. The volume of imports appears to be sufficiently elastic to adjust positively to currency fluctuations (both appreciation and depreciation) in a few industrial countries. Elasticity in the face of currency appreciation indicates capacity to utilize imports and expand output. Elasticity in the face of currency depreciation indicates low dependency on imports in industrial countries.
The evidence does not indicate the importance of currency fluctuations to the trade balance in developing countries. Currency appreciation does not increase exports or imports significantly in many developing countries. In contrast, where significant, currency depreciation decreases both export and import growth.
This evidence indicates failure of developing countries to capitalize on improved competitiveness with respect to exchange rate depreciation. Given depreciation, the dollar value of exports decreases. Concurrently, depreciation increases the cost of imports, decreasing the value of imports. Both channels appear to cancel out in many developing countries.
In general, the effects of currency fluctuations on imports and exports cancel out in industrial countries. In a few cases, the effects of currency appreciation in improving the trade balance is consistent with an increase in the dollar value of exports that dominates the increase in the dollar value of imports. Such an improvement indicates that loss of competitiveness is more than offset via the appreciation in national currency relative to the dollar.
Across developing and industrial countries, currency appreciation does not seem to matter much or yield significant results on the current account balance. In contrast, the evidence provides a stronger support for an improvement in the current account balance with currency depreciation in many developing and industrial countries.
Fluctuations in capital flows appear, in general, to be random in many developing and industrial countries, with limited evidence regarding systematic correlation with exchange rate fluctuations. Across developing and industrial countries, the effects of currency fluctuations appear to be mixed on FDI flows. Currency appreciation increases the cost of FDI, which is consistent with a reduction in net FDI flows in a few countries. In a few other cases, currency depreciation decreases returns on FDI, which has a depressing effect on these flows.
Fluctuations in the exchange rate are an important determinant of the financial balance in developing countries. Currency depreciation signals concerns about the stability of underlying macroeconomic funda-mentals, resulting in a reduction in financial inflows and an increase in outflows and, therefore, a worsening of the financial balance. In contrast, currency depreciation in industrial countries may provide support for financial inflows as the cost of foreign investment decreases.
The combined evidence discounts the value of exchange rate policy to competitiveness and, therefore, export growth in many developing and industrial countries. Exchange rate depreciation is relatively more important to reduce dependency on imports in industrial countries, compared to developing countries. Absent measures to stimulate export growth and given the high dependency on imports, the current account balance deteriorates with respect to currency depreciation in developing countries. Deterioration in the current account balance necessitates additional financing. In contrast, the reduction in the value of exports correlates with a reduction in the value of imports in industrial countries. Neither factor is dominantly correlated with the trade or the current account balance. Currency appreciation increases imports and deteriorates the current account balance in developing countries. A deterioration in the current account balance correlates with an increase in net FDI flows and the financial account balance across developing countries. Across industrial countries, currency appreciation increases the nominal value of exports and imports. The trade and, in turn, the current account balance may improve or deteriorate, as a result.
In sum, the evidence provides support for the effectiveness of currency depreciation in curbing import growth across industrial countries. Moreover, currency depreciation increases net financial flows to industrial countries. Such an evidence argues for the benefits of a flexible exchange rate system, prevailing in many industrial countries, to ensure that a depreciating rate curbs import growth and increases financial flows. Appreciation appears to have a limited adverse effect in industrial countries. In developing countries, where many countries have been following a managed fixed exchange rate system, the evidence indicates the adverse effect of an overvalued exchange rate. The devastating effects of abandoning a peg could be even more pronounced if it results in a severe unanticipated devaluation in the value of domestic currency.
A. Econometric Methodology
The surprise terms that enter the empirical model (1) are unobservable, necessitating the construction of empirical proxies before estimation takes place. Thus, the empirical models include equations that describe agents' forecast of aggregate (nominal GDP), the change in energy price, and the change in the real effective exchange rate. All variables are first-differenced to render the series stationary.
To decide on variables in the forecast equations, a formal causality test is followed. Each variable is regressed on two of its lags as well as two lags of all variables that enter the model: the change in the log value of the energy price, nominal GDP, the real exchange rate, government spending, and the money supply. The joint significance of the lags is tested for each variable. Accordingly, the forecast equations account for the lags of variables proven to be statistically significant.
Subtracting the above forecasts from the actual change in the variable results in surprises that enter the empirical model. In order to obtain efficient estimates and ensure correct inferences (i.e., to obtain consistent variance estimates), the empirical model is estimated jointly with a forecast equation for each anticipated regressor, following the suggestions of Pagan (1984 and 1986) . To account for endogenous variables, instrumental variables are used in the estimation of the empirical models. The instrument list includes two lags of price, 5 lags of the energy price, 5 lags of the real exchange rate, 5 lags of the money supply, and 5 lags of government spending. The paper's evidence remains robust with respect to modifications that alter variables or the lag length in the forecast equations and/or the instruments list.
Following the suggestions of Engle (1982) , the results of the test for serial correlation in simultaneous equation models are consistent with the presence of first-order autoregressive errors for some countries. To maintain comparability, it is assumed in all models that the error term follows an AR(1) process. The estimated models are transformed, therefore, to eliminate any possibility of serial correlation. The estimated residuals from the transformed models have zero means and are serially independent.
